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- Completed the first calibration run
with four production HB modules
at CERN H2 test beam line.

2002 Aug-Sep.
3000 runs / 100 million events

- HCAL calibration database
under development.

- Completed assembly of both HB
at SX5, CERN.

next- mount electronics
then- slice test with other detectors.

- Completed development of baseline
Jet/MET Higher Level Trigger for
SUSY/Higgs and other physics.

-> improve reconstruction algorithm
- Physics performance study
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CERN Building 186

- summer 2002 -

|
e

All HE Scintillator Tiles, HB Wedges, HF Wedges
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HCAL+"ECAL” Layout

Calibrate 4
wedges "02.
Check HO
response as
tail catcher
and as
muon
trigger
element. In
‘03 use PPP
to study 40
MHz beam
and HE/HB
transition
region.
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Testbheam Layout

ECAL
- (4% crystals)

|

(16 channels){"-; \as
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SM Fundamental Particle Appears As

u d,s
c,b

t ->W+b
VeVV,

T-->1 +Vv_ Ly,

W">I+V|

L 0€Q AT ©0<<

Z-->1"+1I
>Vt

Y(ECAL shower, no track)
e (ECAL shower, with track)
K (ionization only)
(very narrow) + tracks
in ECAL+ HCAL
(narrow) in ECAL+HCAL
(narrow) + Decay Vertex
W + b (jets/IMET+lepton)
MET in ECAL+HCAL
MET + charged lepton
MET + charged lepton,
Et~M/2
charged lepton pair
MET in ECAL+HCAL

% Detection of Fundamental Particles

type

ftracking

ECAL

HCAL

MUON

Al

Jet

Et

miss
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Jets

Energy scales for MET
QCD 2j event
pt bin 80-120 GeV

Jet energy scale

~.. L, out of cone energy
scales :

- physics (FSR)

- 4T field

0 - pileup

q) - underying event

Simple cone algorithm:
Jet energy in a cone
AR = sqrt[(An)*+(Ag)?] < 0.5
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Physics
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Rates very similar at L1 and HLT
L1 HLT
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1 kHz at Level-1: 180 GeV (1 jet), 95 GeV (3 jet), 80 GeV (4 jet)
1 Hz at HLT: 660 GeV (1 jet), 250 GeV (3 jet), 150 GeV (4 jet)
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Cumulated trigger rate (kHz)

N QCD mini—jets

\ gen calo scope high lumi
\ 12 low lumi
“.gen calo scope low lumi

b1 H

50 100 130 200 250 & 30
missing E, (GeV

Met Rates

Very sensitive to details of the
simulation (and a great way to
find bugs 1n the calorimeter
simulation ©)

—~>Sensitive to hardware problem.
—~->Need good monitoring and quick
cure.

Raw rates are very difficult to
interpret because of the large and
algorithm-dependent difference
between HLT and generator MET
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Single Top -> Wb -> Ivb

CMS Note 1999/048

Measurement of
- CKM |V,
- properties and decays of top
- background process to new physics

Event Selection:
only one charged lepton
PT > 20GeV in |n|<2.5
only one cnetral jet

q
— N ET > 20GeV in |n|<2.5
w“t t Mﬁ (jet veto to remove tt)
¢ S ) ) b-tagged (20<ET<100GeV)
4 o forward tagging jet
ET>50GeV in 2.5<|n|<4.0

o ./ ’ ‘ MET
% - > 20GeV
‘ ; L 50pb

W Mass (lepton + MET)

a)

250pb "’ 10pb

50<MT<100GeV
Background: Di-jet mass outside M(Z9)
top+top 800pb
W+2jets top mass cut

W+3jets 140<M(Wb)<180GeV
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Single Top - Kinematics
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b/c tagging efficiency
and fake

- very old parametrization
used in this analysis-
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v
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Top mass [Sey)

S/N=3.5/1.0

66 signal events / 100pb
30 housrs @ 10E33.
Efficiency: 1.2%

Johns Hopkins, Feb. 4, 2003, S.Kunori

15



JL dt=1.10, 100, 300 b
Ay=0. tanfi=35, p=1
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CMS Note 1999/018

Multi jets

MET %9 500 1000 1500 2000
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16
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450 -
400 1
350
300 4
250 -
200 /.-

150
0

B Typical off-line signal efficiency :

TH excjuded
— h(118) ...
') \:
------------------- “.(100,
__g(1000) T 20020)
h(115)
: E
e 300) 050, 200)
G T i
h(110) )

100 200 300

400

500 600
m, ( GeV)

20-70% (@ 0.5 - 2 TeV)

m()J)=423 GeV m(h)=121.9 GeV
m(g)=2154 GeV m(u )=1993 GeV
O ~18fb, requires ) Ldt —--2()-25fl:)"I
typical cuts : L’T > 80O GeV, N;>2

3 E"T > 300, 150 GeV

m()°)=177.5 GeV m(h)=116.8 GeV
m(t,) =726 GeV

G =2.24 pb, requiress Ldt < 100 pb'
typical cuts: L’T > 300 GeV, N, >3

2 EjT > 200, 100, 50 GeV

m(X?)=79.0 GeVv m(h)=110.7 GeV
m(t,) =352 GeV
G =115pb, requires S Ldt < 10 pb’

typical cuts : ;’T > 200 GeV, N >2

1 Ej

+ = 100, 50, 50 GeV

(S.Abdullin)
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MET

-
o
o
o

1 Mean 636.2

] 120 ]
1| Mean 177.5 | 1| Mean 334.2 | 250 ]

Arbitrary units

0
0 200 _ 400 600 0 500_ 1000 0 ‘]DUU
E TmISS (GeV) E TmISS (GeV) E TmISS (GeV)

Multi-jets and MET will provide discovery of SUSY.

How to measure SUSY parameters?
- need a lot of work.

By the way...
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Complex SUSY Channel

- an example -

( a SUSY point from hep-ph/0105204)

5 Mkllin 11272001

i% - production

d,d - production

500 1000
Eict (GeV)
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o

SM Higgs

production decay
gg fusion WW/ZZ fusion
- . ﬁ&i - N (B) 1 - — xI A Djoll.ladi, Jl. Kalill'lowsll-(i‘ |M lSpilra:
Az C ]
o ae s ge - -
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:I TTT I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I T T 1T I LI ) I LINNL I B g [ CC
i o H+X i
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[ % = ’ 1021 =
10F \‘».x m, =175 GeV 1 108 . c 3
E \?\\\\ Te CTEQ4M i b : :
S 1F 1105 & i ]
=~ b X ‘ S i |
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NLO QCD R S S
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0 200 400 600 800 1000 A.Nikitenko talked on TT decay mode
M, (GeV) on Wednesday.
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H(170) -> WW -> lviv

(CMS Note 1998/089)

¢ 1.24pb Event Selection:
% A L (total 11 cuts)
l ﬂ stan;:;?i?femiggs | two opposite sign leptos
W 2o - PT cuts (20GeV,10GeV)
°r L ] - angle between two leptons
: T jet veto
g s-Ns :
5 e - in |[n|<2.4: removed
. Mass (WW)
Ho 2z 4 1 -M > 140GeV
Us.!a """"" i Results:
VNg +Ng a
T T e - number of events (5fb-1)
e (Ge¥) H/tt/WW=54/35/28
- good channel for discovery
Background: - background: need good
tt -> (Wb)(Wb) ->(lvb)(lvb) 62.5pb understanding
WW(continum) -> Ivlv 7.4pb - jet veto: important.
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W+H?, , — IFvbb

q
W.Z W,z 1iso. lepton (e,ll) (Pr>20GeV) Bg:
only 2 jets (b-tag) (E;>30GeV)
; H bb M(W) Wij, tt, tb
W, Z bremsstrahlung -> events in higgs mass window

M,=115 GeV

NO [ £y g0 - -1
> 10000 L W™H . L, =300fb
8 [ +H _ Er 17 T 1 T LI L LI L R R L R L L B LI B
" ! = E N
% 8000 F CMS o ;‘ 3 . . (17.3) min.bias
2N A
5} B E . =
6000 1 E k=10 o 3
Wi»- " T 5, ] P | | ]
4000 L Jj+tt+th ]_? ok ! . 1 1 1 | 1
v 8 F ™ L‘inl =300 fb _
2000 [ 6 E L . 1 g
WHH' | my =115 GeV/c’ aF e E
L R R B R L
0077750 100 150 200 250 300 R | o o]
m,,, (G,j) [GeV/c’] <107 F g/VB=5 . U
L N o]
. o -1
Ty =go X BRH”—H’JE = ].+28 - 0.5'-]: pb 2' . ™ ® ¢ 1 300fb
g0 = 110 - 130 G{-‘i"..-"c‘z 10 E_ [ ] * ¢ E
. P R S R ST R
oW 70 = 18.2 pb 90 100 110 120 130 _
TW jj = 27.1 nb generated mass [GeV/c]
T = 569 pb
045 = 318 pb
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ttH?, , — 1*vqqbbbb

1 iso. lepton (PT>10GeV)
6 jets (4 b tag) (ET>20GeV)

Bg:
ttbb, ttjj, ttZ°

bb o
-> max. likelihood
(b likeliness, W mass, top mass ...)
ttfusion
€ (%) M, =115 GeV
B“-T f= I_-:' "u ‘II"II‘IIIIII“I“II‘II“II‘,‘
—_— B A i S L |
250 _ -1 .
zso | b-tagging 3%F CMS Ly=301"
5 = | k=15
R} phasel tracker layout S0l - ]
C [ - . gy . ‘E F .
< 70 - with dlﬁercnt_ﬁ(lp_)—culs &P g gen. my: 115 GeVie™ 1
jets of Z"— bb / uu events . “ sk const.: 13.63+3.76
T mean : 1103 +4.14
60 - 1 i sigma: 14.32+3.70
L "'+ 10 ]
50 —— st !
[ i 1
PN T IS ST T N T T T A I RN | L
Or g CMISIIMI %7507 I00 150 200 250 300
- m,, () [GeVic’]
= \-I.
5 — -u
30 .'—“P—_;}; - Mass(jj)
T Am/m=3.8% (stat)
10 1

10
mistagging probability [%]

mistagging probability (%)

L L L B L L B UL R
T ]
k=20, nopileup
s, o, v
k=10, , "
r s ]
HHH AR
- L =30f" ]
. r *int_‘

. 4
L ' . "]
e b b e | | ||,|'
rH T T
L . A
SIB=5 .

. N
" . %
e b ]
100 105 110 115 120 125 1302

ﬁnemt@d mass [GeV/c'|
H
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ttH(120), H->bb

(CMS Note 2001/039)

Final state:
t>Wb->Ivb

y t t> Wb - jjb
@H H >bb
g t

9 t 1 isolated lepton
MET
6 jets

- 4 b-tags

a) b)

Signal: (o*Br) 0.78pb
CompHEP V41.10 (V.llyin, A.Krykov)

Background: CN(I:?)IrEanHEP PYTHIA interface V46
ttbb 3.3 pb PYTHIA 6.157
ty) 507 pb b-tag simulator for pre-selection
ttz 0.65pb CMSIM 120
Analysis
NB: ttjj will not be a major cone jet finder

background after b-tag.
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Envent Selection (1)

Leading Jets & lepton

L1 Trigger:

HLT

1 lepton
+

E.(jet)>100GeV

4 b-tags

100GeV
: D 0
C_ Ertiriag A ]
= ttH Miexan 2312
;— BR.A4
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Offline:

* 1 isolated lepton

« > 5 jets. (ET>20GeV)
with 4 b-tagged

* mass constraints for
W and top
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ttH sample

Mass Resolution

Jet multiplicity 200 E a0 E b
(ET>20GeV) 5 100 £ 19
= 180 E— o 190 ;—(top)
: = = 3 s | Ev
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1600 F g F 5 %o F
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« Multi jet reconstruction 0 108 e "éﬁlﬁ’ 300 8 Mo 1 G“QE%DO sen
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Kinematics Variables

ttH (solid) ttbb (dash)

BOD | o wm e e
g ‘ I 2200 -
| ¥
g0 M(tbb) | £
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A Rediue In untt radiars Erggle In unlt radlone
RN=((An)?*+(A¢)?)!" © ?
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Mass(bb)
for ttH + tthb + ttZ

B 100
600 i
- No Ay cut i
500 80
s n o _
$ 300 [ g i
- C - 40 —
8 L0 g T
S 200 [ . -
z - z 20 |
100 | I
O - | | | | | | | | | | | | | | | O - | | | | | | | | ] | | ] | |
0 100 200 300 O 100 200 300
Mass in GeV/c? Mass in GeV/c?

12 ~
S/B 11.8 S/B strongly depend on b-tagging efficiency.

(S/B~1/1) Same S/B may be obtained with 90fb1
; If the tagging efficiency is 60%.
for 700fb- - Need good b-tagging !
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WW, ZZ fusion q

o ~ 10% of gg-fusion
at smaller M,,

qqH 2> ZZ > llvw
qaqH 2> WW - |vjj

400-1000GeV
400-1000GeV

qgH = 1T = (lv)(jv)
qgqH 2> WW = (lv)(lv)

100-150GeV
115-190GeV (1)

qqHsysy = invisible 110-400GeV @

- forward jet trigger

HF acceptance for tagging quarks of
E? > 30 GeV

no q 1q 2Q’s

0.47 0.46 0.07

tag q,

120 L
100 £

!
-2 0 y
n of tag quarks

Typical selection for forward jets
E«(q) > 40GeV, |n(q)|<5.0
|An(g192)|>4.4, M(q192) >1TeV
n(q1)*n(q2)<0

Johns Hopkins, Feb. 4, 2003, S.Kunori
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HO 1T

WW, ZZ fusion ™9

Trigger:
1 lepton

1 tau-jet

Event selection:
E.(e,n) > 15GeV, |n(e,n)|<2.4
E.(T) > 30GeV, |n(1)|<2.4
E.(q) > 40GeV, |n(q)|<5.0

|An(q192)|>4.4, M(q192) >1TeV

mini-jet veto

nev/5 GeV for L=30 fb™

;- wit

0 —
60 B0 100 120 140 160 180 200

M(lepton Jet Et miss), GeV

N mini_ jet

qqH, H -> 2t -> (Ilw)(jv)

vero

jet simulation.

24

+jet

.3 GeV

Data for 30 fb™! at low luminosity running

Bg:
Zjj, Wjj, bbjj

Mass, _ _
GeV 115 125 135 145

o,pb | 4.49 4.15 3.81 3.57

Br, % | 7.2 6.1 4.5 2.6
S 12.6 9.9 6.76.2) | 3.6
B 5.5 2.3 1.5a.n | 1.1
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WW, ZZ fusion q

W= Iv

W= Iv

Signal: (0*BR) 13 fb

Background:
(dilepton +V’s)
ttjj 18 662 fb
QCD WWjj 1640
EW WWijj 32
TTjj 42 140

NB: ttjj may be cut out effectively.

qqH(120), H>WW*- viv

Event selection:
(not all cuts shown)

- 2 FWD tag jets
Et > 30GeV
|An[>4.2, n,"n,<0.0
M(jj) > 600GeV

- Between 2 FWD jets

no jet

2 isolated leptons
Pt > 20 (10GeV)
M(ll) > 60GeV
d(ll) > 140 deg

Event counts in a mass
window in MT(WW).

Johns Hopkins, Feb. 4, 2003, S.Kunori
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tt cuts

After selection with 2 FWD tagging jets and veto on central jets.

Mey, Adgy,

> 250 2 i AR
g r rJ- -g',’ 140 :-l_lj- Oll o Igl"lﬂ|
2 ]
€ 200 L olid = sighal % 120 [ doshed — tt. bkg
[ c I "-l
i |' doshed — tt bkg 100 | 5
150 | L it
J'I 80 | n
- ! ALY
100 | 1 60 | - Pt
B 'H :. M | E E [ - ,-E )
I .y : Ef - o I . 40 i E'E. L ..E E- : ) ™
50 (17 = R i T LL“J L——u'u.l ]
: T e, m|
A i Y 20 ol =g =
and e A I [
00720 40 60 80 100120 140 160 180 200 %0720 20 60 80 100 120 140 160 180
Meu, GeV mbeu, GeV
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Tt Jj cuts

After M(ll) and Ad(ll) cuts.

X is visible T energy

Higgs TTjj

xm 1.5 i - x« 1.5 T
r , £ Mass (11)
05 Frmrmgpeger > 03 ;
v r ’
0 © i M,, after (1)—(5)
0.5 rs 0.25 :
Q L .
e 8 c i red — signal
signal after (.1 )—:(6”'. 1° i
"-511.5‘?'2"':}.5'"c‘."}'a.‘s'“'{“;;s S R T 5T s 0.2 1 blue = ttjj
X4 | X4 015 - black — wwjj
angle between miss Et and two leptons v.s. pt Higgs : _:lj_ green — 77l
Higgs TTijj 0.1 [ - = 3
3350n;'t. 3350.[.. i_ || ﬂ= |_
& 300 ¢ 2 .y . i ;‘__- 300 [P . i 'rTJJufter(TJ—(S} - 0.05 - i |_
Pt 250' e o] 25,," LA N S [ _E —
nggS 20} Sl I 200 e - ' I _I_\ = —-_—
150 | - e 150 S - ' 0 0 20 40 60 80 100120140160 180200
100 100 MTT, GeV

ol 5

i il 1 | 1 1 I. i 1 L
uﬂ 20 40 60 80 100 120 140 160 180 Uu 20 40 60 8‘0 160 120 14!.0 160 180
Ap(ll,Pmiss), degree Ao(ll,Pymiss), degree

Angle (MET <-> 2 leptons)
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M (WW)

M (WW) = ( (ETmiSS+ ET") 2 _ (PTmiSS+PT")2 )1[2

- Very preliminary -
Signal only after cuts (1)—(6)

3 -this- -DZ(*)-
S 0.09F Qrc
8008} = H(120) 0.65 (1.32)fb
0.07;
0.06 | il : tt 114  (0.48)
0.05 [ 1
o r'TL WWijj @cp)  0.015 (0.066)
=
zzz i | TTjj (aco) 0.057 (0.032)
0.01 |y LLu WWijjew), TTjjEW) still running
90720 40 60 80 100 120 140 160 180 200
M. (WW), GeV

(*) D.Zeppenfeld et al.
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qqH(120), H->invisible

q Event selection:
2 FWD tag jets
yo | Invisible Et > 40GeV )
(neutralinos) |Ar]_|>4-4, n,"n,<0.0
(gravitinos) M(jj) > 1200GeV
WW, ZZ fusion q
9 ‘Between 2 FWD jets
no jet
Signal: (c[BR) 4300fb (BR=1) no lepton
_ pt(m) > 5 GeV
Background:
QCD Zjj pt(e) > 10GeV
QCD Wijj
EW Zjj - MET>100GeV
EW Wijj
. (jj)

NB: tt is no more major background.
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AD,, cuts and resulits

g 25 ° 25 . SMiBockgrounds for H—>invisible
§= 20 1 after cuts (1Y—(3) E_Z'U and mini;jet ve J—LI_
5 and mini jet veto s I |_
16 & $15 [QCDZ]j1>
U ‘ [ _I_—-I_I E...r"'iiu —
10 | 10 b ..
5 F=T74. 7T R I T L —t
i E-“E--- JJ
6(D.2,)=96.7 {b) s
"o o5 1152 283 Y N A T
l¢:|ii, rad ¢jj‘ rad
-this- -DZ-
Higgs 74.7 (96.7) fb Set upper limit on
QCcDZjj 480  (71.8) o*BR(H>inv)
QCD Wjj job running
EW Zjj 12.8 (14.8)
EW Wijj 8.9 (9.9)
(very preliminary)
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D.Zeppenfeld, R.Kinnunen, A.Nikitenko, E.Richter-Was, Phys.Rev.,062(2000) pp13009

gg-=H->7y My < 150 GeV . 1. e
¥ Accuracy expected with 200 fb™ of data
::Ef}”—{ ~Tg(T,IT) =Y, with ATLAS+CMS detectors at LHC
1|||I ] 1
gg->H->Z1->lept Wy > 120 GeV accuracy of Higgs boson width
" L and partial H->WW width
::};?—{: ~Tg(TzIT) =Y; !
! g 25 : RWGET)
gg-=H-=Wil-=>2lept My = 120 GeV &
i y W E 20 :__.__ | |'l:1 —E)z
W @ 15 |

qa->ggH, H->vy

Wi H !
“‘H t)

qq->qqH, H->11
T
<
i T

qq-=qqH, H->WN->2lept

Higgs Couplings

HHﬂ'IS-l]IGEU
100 < My < 150 GeV

=Tw(lIT) =X,

My = 120 GeV

d measure H

N

—_
=]

5F

h"'|-|-|‘‘\.“—."'—-'--‘.w.-_l

couplings at 10 % level

q|10 120 130 140 150 160 170 180 180 200
My, GeV

YY. HTT, Hgg

d hWW coupling

~Tyw(Ty/T) =Xy can be measured at 5% level

W
HE}H_{
W

w
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bbHgysy => TT

- T-jet trigger at Level 1- 3

calo: narrow jet, pixel: 1 charged track
See A.Nikitenko’s talk at Higgs & SUSY at Orsey
http://wwwe.lal.in2p3.fr/actualite/conferences/higgs2001/index.html

M,=200GeV M, =500GeV

‘ Hgysy->1tt—> I+ h™+ X ‘

b tagging

‘HSUSY_>TT*> h* +h ™+ X ‘

b-tagging efficiency vs E,Je‘ and n Events selected as : P{®'> 40 GeV, , Events selected as: E{‘“:1 60 GeV
: . ) miss o o
for m|55taggﬂ? of q,9 ets ~ 1% P;> 15 GeV, Ag(jl) < 1759, Et 5% 20 GeV py > 40 GeV, Ad(jj) < 175°, E{""°> 40 GeV
; - ‘ Lﬂ || 30 I S S
- — a o — 1T — + +
L i Etl = 0 G V e Ly = Ge % @) T T T T T T T T T E 250 m, =500 GeV B
0.7 iet ; o} A, H, h = 1t — I +1 jet + EMisS = ians R0
= ol . E/®-30GeV |» Ejet= g soool i
g t = E{~=100 GeV| A my = 200 GeV T 7
o + 7, 4000F tang = 30 ] +
o I | | vo. ? 15 b
E 06 [ T ? © 30001 7 @ signal
[ 3 & 2 1o .
=] i .§ 2000~ signal B ‘2
= : 2 £ ol 7
g 0.5 A E 1000 | 0 1 I 1 !
4? i + ol o 200 400 600 ﬁ‘loo . V1000
o) . 0 200 400 600 800 1000 r (GeV)
A M GeV C T T T T T — o
0.4 1 1 H' % 300F 71 T T T T T T T|T( T ), > 6 (a) A,H—= 1t ht+h™+ X
T i ? | @ ) A H, h = 1t — IF +T jet + E/MiSS ol |
— g =250f m, = 200 GeV . s m, = 500 GeV
+ ;'_; s00l tang =30 | ‘}_:: 4t tang = 20 B
e L 5 *Eq One tagged b-jet
S 150F . T o0 7
0.5 1.0 1.5 20 M 5 o &
5 1001 4 22 r ‘ 1.
b One tagged b-jet © 2 signal g
£ sol 14 : I+ Ha
> a o
w o
0 L L 0 I ! I h
b-tag (o) 200 44.08 0 600 80 0 v1) 000 200 44(0)00 600 8‘“’(”)0 A

M(tT) M(tT)
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H* -=> v -> 1-jet Iin tbH

t>Wb -W, top mass window

T - tau-jet

issinaET bg:
\Y} = missing tt, Wtb, Wjj
b - b tagging

no stop mixing
tanf=30, A=0, u=0 tanf= 3. A=0 u=0

gl \ tb e'f th
2 | 2 o
5 - i g wh A b No stop mixing
§10 3 510"7
0 F hil

be

r H + L
0L No stop mixing 102
E cs E
i o i

10 F 167

TV mode is ; y -

cleaner than L oy
; kY
tb mode!

Y R B T VU T SO T .

200 Jaa 400 500 600 700 800200000
H* mass (GeV) H' mass (Gev)

_F('H+ ->tb)/'(H" -> 1v) could provide a measurement of tan[3
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H+ v W+
- —_—
- 4 == -
'y +
- v ‘["' n - - T+ Y -
i L

Reconstructed T-jets, E,J° > 100 GeV

.Z‘W" r ; proa',  tHY, HY ->1v T_z;,;: [
b i++ JDr/ 5 0. tt, W -> tv
Ss00 | P ag + dow
3 T->7y, 2 -
wl " +
b H b =, cut
#oF +++‘|' . . 0 8
Y ama |- .
150 E o myy, =200 GeV 4 L . R
wo [ ++ 2ro _1— 1—",‘_
- my;, =400 GeV + -
*""*-w+_._1—t—‘*“'++m-_'_'_1__,_‘.a-m+“‘*"'+_‘__‘_ ++_‘_ ‘—"-—___
el v b e e 1y 1 T e e o 1 1 T - S|
a2 0.4 18 ] [0} 1 ‘l:*f!E"";!A q -3 4 o8 '] 1 'I.i'frl&
pn[ET-jet pn/ET-jet
tr—>nty 12.5%
™ — ptv =l 26%
™ —av —> 1l 7.5%

Events for 10° pb™

AP >60° cut

E 0> 100 GeV
p*/E¥t > 0.8
E ™ > 100 GeV

0.05 * tt

¥ 60°

| myy,. = 200 GeV

/

myy, = 400 GeV

f PRI ' P - f f
100 120 140 160

20 40 &0 80

A

180

Ap(T—jet, B}

AQ(T-jet,EMI5)
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Mass and Discovery potential

M,=200GeV, 30fb-!

tanf3 = 40
my, = 217.3 GeV

40 —

35

5s significance countours

30

sl with second top veto RN

Events for 3+10%b™ / 20 Gev

~ 83 signal events B decays to SM particles
20 -
4 sl _
. E e ?
S 40 — b P ;;::
B IC=" - | B
s] 50 100 150 200 250 300 350 % | " " =
0 200 300 = = A CMS
. miss 0 30 — A 2
Ad)(’t-_]et,Et ) > 60 B - ‘
o 7 tanP =15 8
NG p 20 —
T my, = 214.9 GeV B \\
v‘l , - _]
D -
x ~12 signal events = l\ A’ H -> 1T, 30 fb
cof 10—
L2 B lepton + T jet
] _Excluded by LEP |
! E Covoaloo s bovoa oo boooa Do Do oo T T
f Q 100 200 300 400 500 800 700 800 900 1000
3 my (GeV)
O _| P

R = = e HI IR R
100 300 400 500

0 200 400
m- (7 jet, E.™°) (GeV)
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HO,AO — ngg — 41

}:*--" MSSM parameters: M2 = 120 GeV, M1 = 60 GeV,

po= -500 GeV, M; = 250 GeV, M; ; = 1000 GeV
4 iso. Lept (Pt<80GeV) bg |sM: Z2z, zbb, Zeée, tt, Wb
o 20 < MissEt < 130GeV SUSY : G/§ T GX, XX
} ET jet <100 GeV / .
100 5 5s significance contours
Low tan 3: E B B0
A H— 54— 4 lept signal i
M, = 350 GeV - - CMS
- 50 I
tan 3 =5 -
gckground (mainly SUSY) ap L
- - - - - - - m-
4-lepton effective mass (GeV) S
an L W 3x10'pb™
3 100 b~ W 10%pb™
High tan 3: i a0 [
My — 350 Cov KA.H—}xgﬂ%‘Heptsignul : A, H_)Xg?(;_}“' Iept
10 -
tan 3 = 35 ckground (mainly SUST) C
-IEIxICII*q-T?bell_IElpllllllll||||||||||||I||||I|||||||||-|
0 100 200 300 400 500 800 V0O 800 900 1000
- : B :Iaplnn a;acllvem:ss4ﬂ-o My (GBV}

Mass(4 leptons) GeV
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Conclusion

Role of Jets and MET:
 In SUSY search

« Signature
* Multi jets (560GeV~ multi-TeV) and MET (100GeV)
* In Higgs search

« Reconstruction of mass (e.g. H=>bb, WW)

* Need good resolution and right energy scale. (>20GeV)

* Rejection of top background
» Jet veto down to ~20GeV. (15GeV cut is seen!)
* Needs good handling of fake/pile-up jets

* Rejection of QCD background
 FWD tagging jets. (down to ~20GeV)

We continue to work on

« Improvement of Jets and MET energy scale and
resolution.

* Rejection of fake and/or pile-up jets.

2> Tracker will for the improvement and rej
Johns Hopkins, Feb. 4, 2003, S.Kunori
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